Mössbauer Spectroscopy
Simulation of the Mössbauer spectra.
In clusters with a high Fe content (1, 2), the doublet assigned to the Fe (8) ion is visible only as a weak shoulder at  ~ 3 mm/s, making it difficult to simulate the spectra and identify accurate spectroscopic parameters. The data for cluster 1 are shown in Figure S2 , along with two distinct simulation models.
Model A yields the values listed in Table 3 %. The two models differ primarily in the quadrupole splitting in doublet II, and yield fits of almost identical quality. The larger value of ΔEQ for model A is more consistent with data for other clusters where doublet II is better resolved, so we have chosen to report this data set in Table 3 . It should be noted that the slight differences in the bond lengths around the 6-and 8-coordinate sites in 1-5 due to the presence of two crystallographically independent molecules (A and B) in the unit cell, cannot be identified by the Mössbauer spectra. 
Temperature dependence of the Mössbauer spectra
Throughout the main text, we take the ratio of integrated intensities of the two Mössbauer doublets to be directly proportional to the ratio of the number of Fe II ions in the respective coordination sites. This assumption is valid only if the two sites have equal Mössbauer-Lamb factors. For sample 3 a number of spectra at various temperatures are shown in Figure S3 . The ratio A(8)/A(6) is independent of temperature within experimental error especially below 100 K. Although no detailed temperature dependence was carried out for samples 4 and 5, similar behavior was observed for the ratio A(8)/A(6) (not shown). Therefore the relative ratio A(8)/A(6) below 100 K is a reliable parameter which can be used in order to quantify the relative abundance of ions at the different sites. 
Zero-field Mössbauer spectra at 4.2 K.
One possible outcome of our synthetic protocol is that the crystals contain a mixture of the homo- shows a characteristic magnetic splitting at low temperature ( Figure S4, 1) , so we measured the spectra for clusters 2 -5 under the same conditions. Clusters 3 -5 showed no sign of magnetic spitting at 4.2 K, confirming the absence of the [Fe9] cluster. Cluster 2, in contrast, does show magnetic splitting, and so we cannot conclude with certainty that this is a genuine hetero-metallic cluster. 
Density Functional Theory
The computed Mossbauer parameters for a range of high (D4) symmetry clusters are collected in Table   S1 . The raw data, i.e. the computed isomer shift, , and quadrupole splitting, EQ for the Fe-containing clusters corroborate the assignment of the two doublets presented in the main text. The characteristic large value of EQ for the 8-coordinate site is found in both Fe@Fe8 and Fe@Ni8, and the components of the electric field gradient (EFG) are also very similar. In comparison, the components of the EFG in the isostructural Mn@Mn8 cluster are very small, indicating that the valence contributions due to the anisotropy of the Fe II ion dominate the lattice contribution that is common to all clusters. The strong axial anisotropy of the EFG arises because the crystal-field splitting in the 8-coordinate site places the 
